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BACKGROUND: Mind-body practices such as yoga are widely
popular, but little is known about how such exercises impact
health-related quality of life.

OBJECTIVE: To measure changes in health-related quality of
life associated with 3 months of mind-body training as practiced
in community-based settings.

DESIGN: Prospective cohort study.
SETTING: Eight centers for practice of mind-body training.

PARTICIPANTS: One hundred ninety-four English-speaking
adults who had taken no more than 10 classes at the centers
prior to enrollment in the study. One hundred seventy-one
(88%) returned the 3-month follow-up questionnaire.

INTERVENTION: Administration of the SF-36 questionnaire at
the start of training and after 3 months.

MEASUREMENTS AND MAIN RESULTS: At baseline, new par-
ticipants in mind-body training reported lower scores than U.S.
norms for 7 of 8 domains of the SF-36: mental health, role emo-
tional, social, vitality, general health, body pain, and role physical
(P < .002 for all comparisons). After 3 months of training, within-
patient change scores improved in all domains (P < .0001),
including a change of +15.5 (standard deviation *+21) in the
mental health domain. In hierarchical regression analysis, younger
age (P =.0003), baseline level of depressive symptoms (P=.01), and
reporting a history of hypertension (P = .0054) were independent
predictors of greater improvement in the SF-36 mental health
score. Five participants (2.9%) reported a musculoskeletal injury.

CONCLUSIONS: New participants in a community-based mind-
body training program reported poor health-related quality of
life at baseline and moderate improvements after 3 months of
practice. Randomized trials are needed to determine whether
benefits may be generalizable to physician-referred populations.
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P opular interest in yoga and other mind-body practices
is strong, but there is still little data on the health
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effects of such training. Randomized trial designs have
been used to investigate the value of mind-body training for
clinical conditions including hypertension,' osteoarthritis,”
risk of falling,3 carpal tunnel syndrome,* and depression.’
However, no studies from the United States have specifi-
cally evaluated mind-body training programs as they are
typically provided in community-based settings. Nor has
any study from the United States measured the impact of
mind-body training on general health-related quality of life,
using validated assessment instruments.

We proposed to study health effects associated with
new participation in a community-based mind-body
training program. The primary objective was to measure
changes in health-related quality of life after 3 months of
training in dahn-hak (this practice is also offered under
the trademarked name “Brain Respiration”), a modernized
mind-body training program with origins in South
Korea. This practice shares elements of hatha yoga
(stretching, postures) and qigong (energy cultivation).
The population included new participants in the pro-
gram as practiced in community-based centers. Study
subjects underwent training as would any other new par-
ticipant at a center, without interference from the study
investigators.

The primary outcome measure was the mental health
domain of the Medical Outcomes Study SF-36 general
health questionnaire. This domain was chosen because
several prospective studies have suggested a benefit of yoga
in depression and anxiety.”® Furthermore, the positive
effects of physical exercise on mood have been well
documented.'® We hypothesized that new participants in
mind-body training would report a 5-point improvement
(on a scale of O to 100) in the mental health domain of the
SF-36 after 3 months of practice, a magnitude comparable
to changes observed in four prior prospective studies of the
effects of physical exercise on health-related quality of
life.""™'* Data on demographic and clinical characteristics
and frequency of participation were collected to identify
whether any population subsets were more likely to experi-
ence a benefit from mind-body training, or whether
training was associated with dose-response effects. A
secondary objective was to identify any physical injuries
or other adverse experiences associated with practice and
quantify their incidence.

METHODS

Study Population

New participants in mind-body training were recruited
from eight community-based centers in the metropolitan New
York City area, including two in Manhattan, two in Queens,
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three on Long Island, and one in northern New Jersey.
Participants were eligible if they were age 18 or greater,
and had taken no more than 10 classes at their centers at
the time of enrollment (in order for baseline data to be
maximally reflective of health status prior to any impact of
training). They were English speaking and signed informed
consent to participate. Past history of participation in
other forms of mind-body exercise was not an exclusion,
as we felt that the plethora and variety of mind-body
methods now available to the public (in studios, community
centers, by videotape, etc.) precluded creation of legitimate
exclusion criteria based on past practice. Participants were
recruited during beginner orientation sessions, which
generally occurred 2 to 4 times monthly at each center.
Instructors at all centers were aware of the study and noti-
fied the principal investigator if a new member enrolled who
met inclusion criteria and had not attended an orientation
session (less than 10% of enrollees in the study). Study
recruitment took place between January 8 and June 22,
2002. The study was approved by the Institutional Review
Board of New York Presbyterian Hospital, Weill Cornell
Medical Center.

Baseline Data Collection

Upon enrollment, demographic data were collected
including age, gender, educational level, employment status,
health insurance, access to a physician, marital status,
and ethnic background. Clinical data were collected includ-
ing medications used (prescription and over the counter),
medical comorbidity as measured by the Charlson Comor-
bidity Index,'® and history of hypertension or arthritis
(which are not included in the Charlson Index). Partici-
pants’ baseline level of physical activity in kcal per week
was measured using the Paffenbarger Physical Activity
and Exercise Index,'® given the known effects of physical
activity on health-related quality of life."”

The questionnaire included the Medical Outcomes Study
Short Form-36, a validated health assessment instrument
that measures 8 domains of health-related quality of life
(mental, role emotional, physical function, role physical,
vitality, social, body pain, and general health; range O to
100 for each domain).'® The primary outcome measure was
the mental health domain of the SF-36. Summary scores
for the SF-36 were not used, given the known limitations
of their algorithms when evaluating interventions that
affect both physical and mental well-being. '’

In order to discriminate between depressive and
anxious symptoms, the questionnaire also included the
Centers for Epidemiologic Studies Depressive Symptoms
Inventory® (range O to 60) and the Spielberger Trait Anxiety
Inventory (range 20 to 80).>' Because yogic training is
commonly described as a means of gaining greater “self-
control,” we were also interested in measuring whether
training would be associated with changes in self-efficacy.
Self-efficacy was measured using the Generalized Self-
efficacy Scale? (range 10 to 40). Participants were contacted

by telephone within 7 days of enrollment to encourage com-
pletion of the survey.

Study participants trained at their respective centers
as would any other new enrollee in the practice. Training
in this practice typically consists of a 1-hour class 2 to
3 times per week, which consists of 3 major segments. The
class begins with stretching exercises, which increase
flexibility in the large muscle groups and shoulders, neck,
hips, back, and knees. In the second phase, postures are
held for “energy accumulation,” followed by a brief (5- to
10-minute) period of meditation intended to facilitate “energy
awareness.” Class concludes with a repetition of the large
muscle group stretches.

Follow-up Data Collection

Three months after enrollment, a follow-up question-
naire was mailed to those volunteers who had returned the
initial survey. This questionnaire included the SF-36, the
Centers for Epidemiologic Studies Depression Scale for
depressive symptoms, the Spielberger Trait Anxiety Inven-
tory for trait anxiety, and the Generalized Self-efficacy
Scale. It included questions related to level of participation
in the practice (estimated number of classes attended in
the preceding 3 months, number of classes attended per
week, frequency of home exercise completion per week),
whether any other new physical exercises were under-
taken, and whether any medications had changed since
enrollment (new medications, changed dosage, or dis-
continued). The questionnaire also asked whether participants
had had any “negative experiences or injuries” associated
with their practice. Volunteers were again contacted, either
by telephone or in person, if questionnaires were not
returned within 2 weeks of mailing. If contact was estab-
lished, the questionnaire was administered directly (i.e., by
telephone or in person).

Statistical Analysis

Sample size was calculated based on effect sizes
observed in previous clinical trials of physical exercise to
improve health-related quality of life.''™'* The weighted
mean magnitude of improvements in the SF-36 mental
health domain in those studies was 6 (standard deviation
[SD] + 22). Based on a hypothesized change of 5 (SD + 20)
in the SF-36 mental health domain for the present study,
with a two-tailed oo = 0.05 and 90% power, 168 persons
were required for the study.

Descriptive statistics were generated using all baseline
variables. Paired t tests were used to compare baseline and
3-month follow-up scores for each participant, for all out-
come variables. Linear regression was performed using
within-subject change in the SF-36 mental health domain
score as the dependent variable, to identify independent
predictors of change in the mental health score. Demo-
graphic predictors entered into the model included the
following: age, gender, educational level, ethnicity, and
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marital, employment, and health insurance status. Charl-
son comorbidity score, history of hypertension, history of
osteoarthritis, baseline physical activity in kcal per week,
use of psychiatric, cardiovascular, or thyroid medication,
and baseline depressive symptoms were all included in the
model. These variables were entered in order to determine
whether mental health changes related to yogic training
might be greater in particular clinical populations. Partici-
pation variables including number of classes attended and
completion of home exercises were entered, to test for dose-
response effects. In order to rule out possible effects related
to co-interventions, history of new antidepressant medi-
cation and/or other new physical exercise since enrollment
in the study was also entered into the model. For modeling
of changes in the mental health domain of the SF-36
(primary outcome variable), age and predictors significant at
P < .10 in bivariate analysis were entered into a backward
stepwise multiple regression. Only variables significant at
P < .05 were retained in the final model.

Regression analysis was performed using a hierarchical
model to account for potential correlations related to
individual volunteers, center of practice, or geographical
location (Manhattan, Queens, Long Island, or northern New
Jersey), using participant, center, and location as random
factors. All calculations were performed using SAS (version
8, SAS Institute, Cary, NC).

RESULTS

The flow of participant recruitment and data collection
is shown in Figure 1. The 23 participants lost to follow-up
were significantly younger (mean age 34; P = .029) and had
lower self-efficacy (mean generalized self-efficacy score
28.1; P = .039) than those who provided follow-up data.

Baseline characteristics of study participants are
shown in Table 1. Most of the participants were women and

273 persons screened from Jan 8 through

June 21, 2002

194 returned baseline questionnaire |

27 ineligible

10 declined

42 did not return
baseline questionnaire

171 provided follow-up data (107
by mail, 60 by phone, 4 in person)

23 lost to
follow-up.

FIGURE 1. Flow of participant recruitment and data collection.

Table 1. Characteristics of Study Participants at Baseline
(N = 194)

Value

Mean age, y (£ SD, range) 40 (12, 18 to 67)

Women, % 77
Location of practice, %
Manhattan 14
Queens 29
Long Island 49
Northern New Jersey 9
Ethnicity, %
African American 7
Asian or Asian American 17
White 52
Hispanic 15
Other 10
Physical activity in kcal/week (+ SD) 723 (970)
Educational level, %
High school or less 23
Some college 20
Completed college 31
Graduate or professional school 26
Married, % 40
Has health insurance, % 83
Charlson comorbidity score 21, % 12
History of hypertension, % 12
Current prescription medication use, %
Cardiovascular 10
Antidepressant* 8
Sedative-hypnotic’ 6
Thyroid 6

* Includes 1 person taking St. John’s wort.
" Includes 2 persons taking kava.
SD, standard deviation.

were relatively well educated. A majority had completed
college or graduate-level education. Over half identified their
ethnic background as white. Most had health insurance.
Participants were relatively free of comorbid medical con-
ditions, with only 12% having a Charlson comorbidity score
of 1 or higher, and 12% reporting a history of hypertension.
Participants were relatively sedentary, reporting physical
activity less than the 1,000 kcal per week recommended
by the U.S. Surgeon General.”®

Baseline scores for health-related quality of life,
depressive symptoms, trait anxiety, and generalized self-
efficacy are shown in Table 2, along with scores on these
measures from other studies of community-based popu-
lations in the United States.'®**?"** Although they did not
have significant medical comorbidity, new participants in
mind-body training reported worse baseline scores for 7 of 8
domains of health-related quality of life, more depressive
symptoms, and more trait anxiety than community-based
populations. However, the mean score for self-efficacy was
slightly higher than community-based norms.

After 3 months, participants reported taking a mean
of 24 (SD 13; range O to 100) classes at their respective
centers. Twenty-six percent reported beginning an ad-
ditional form of physical exercise since enrolling in the study,
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Table 2. Baseline Scores for Health-related Quality of Life,
Depressive Symptoms, Trait Anxiety, and Self-efficacy,
Compared to U.S. Community Samples

Participants, U.S. Samples,

n (£SD) n (+SD) P Value
Health-related
quality of life*
Mental health 57.3 (21) 74.7 (18) <.0001
Role emotional 56.5 (44) 81.3 (33) <.0001
Physical function 81.8 (19) 84.2 (23) NS
Role physical 72.7 (36) 81.0 (34) .0015
Social 66.9 (28) 83.3 (23) <.0001
Vitality 47.8 (21) 60.9 (21) <.0001
Body pain 62.2 (24) 75.2 (24) <.0001
General health 64.9 (20) 72.0 (20) <.0001
Depressive symptoms 17.4 (12) 9.3 (9) <.0001
(CESD)!
Trait anxiety (STAI* 44.8 (12) 35.0 (9) <.0001
Self-efficacy (GSES)® 30.3 (5) 29.5 (5) .0270

* Measured by the SF-36 (8 domains, range O to 100 for each
domain; higher scores indicate better status).

' Centers for Epidemiologic Studies Depression Scale (CESD; range
0 to 60; higher scores indicate more depressive symptoms).

¥ Spielberger Trait Anxiety Inventory (STAI: range 20 to 80; higher
scores indicate more anxiety).

8 Generalized Self-efficacy Scale (GSES; range 10 to 40; higher
scores indicate greater self-efficacy).

SD, standard deviation.

such as using a gym, going for walks, beginning other kinds
of yoga, or playing recreational sports.

Mean baseline SF-36 scores, compared with 3-month
follow-up scores, are shown in Figure 2. All domains
improved (P < .0001), and the mean improvement in the
mental health domain was +16. One hundred fourteen
participants provided data on secondary outcome measures.
On average, they reported fewer depressive symptoms,
less trait anxiety, and greater self-efficacy than they did at
baseline (Fig. 3).

100
901
804
704
60+
504
40+
304
20
104

D =
physical  role  body pain general  vitality  soclal role mental

function physical haalth emotional  health

Bfollowup Domains of the SF-36

Score

Obaseline

FIGURE 2. Mean baseline and follow-up scores for domains of
the SF-36 general health questionnaire (n = 171). All changes
significant at P < .0001.
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—2% Cdepressive symptoms”

—4% Mirait anxiety*

—Ba -
b Oself-efficacy
_a_% .

=10%
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Percent change

FIGURE 3. Mean within-subject improvements in depressive
symptoms, trait anxiety, and self-efficacy after 3 months of
mind-body training (n = 114). Changes are expressed as a
percentage change of scale range. All changes significant at
P < .0001. *Lower scores indicate better status.

Hierarchical regression analysis was performed to
identify predictors of within-subject improvement in the
mental health domain score of the SF-36, the primary out-
come variable. In the final multivariate model, younger age,
history of hypertension, and more depressive symptoms at
baseline were independent predictors of greater improve-
ment in mental health score (Table 3). History of hyper-
tension remained significant after excluding those persons
who did not report antihypertensive medication use. Number
of classes attended did not predict greater improvement in
the mental health score (§ = 0.14; P = .27).

Five (3%) of the volunteers reported musculoskeletal
injuries related to their exercises (back strains, calf strain,
bruise on arm due to a fall). Of these, one person reported
indefinitely discontinuing the practice due to the injury
(back strain). Two (1%) persons reported discontinuing the
practice due to the “cultish” environment of the training.
One reported an inability of instructors to engage in con-
versation not related to the practice. The other reported a
discomfort with phone calls made to her home to encourage
attendance and with social affection shown by instructors
and practitioners of the exercise.

DISCUSSION

To our knowledge, this is the first prospective study
measuring changes in health-related quality of life associ-
ated with participation in a community-based mind-
body training program. We found that at baseline, new

Table 3. Independent Predictors of Greater Improvement in
SF-36 Mental Health Score, in Multivariate Hierarchical
Regression Model

Coefficient P Value
Age -0.5 .0003
History of hypertension 12.8 .0099
Baseline depressive symptoms* 0.4 .0054

* As measured by Centers for Epidemiologic Studies Depression
Scale (range O to 60; higher score indicates more depressive
symptoms).
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participants in mind-body training in the New York City
area reported worse health-related quality of life and mental
health than other U.S. community-based populations.
After 3 months, they reported improvements in all domains
of health-related quality of life, fewer depressive symptoms,
less trait anxiety, and greater self-efficacy. These findings
suggest that participation in mind-body training was a vehicle
through which some persons attained moderate, clinically
significant improvements in health-related quality of life.

Prior studies have found that users of complementary
and alternative health care report more depressive symp-
toms and anxiety than nonusers,”>”' and our findings
were consistent with those data. In contrast to their general
health and mood scores, study participants reported a
slightly higher score for self-efficacy than community-based
populations. This finding corroborates research showing
that patients who choose some complementary therapies
are more likely to believe in potential self-control over
health.***

With one exception,®' the previous studies on the
relationship between depressive symptoms and comple-
mentary health care use have been cross-sectional. Many
questions about the effectiveness of such practices have
thus remained unanswered. Using a longitudinal design,
the present report documents improvements in health-
related quality of life and self-reported mental health asso-
ciated with new participation in mind-body training.

It is not clear what mechanisms may be responsible
for health improvements related to mind-body training.
Studies have suggested that yoga positively impacts endo-
crine and biochemical parameters associated with chronic
stress,?° or what has more recently been termed “allostatic
load.™® Stress has been implicated in the pathogenesis of
depression*' and an extensive literature has documented
the association of depression with elevated cortisol levels.**
Furthermore, participants may have benefited from an
emotionally supportive atmosphere at their training
centers, and it is known that caring relationships have a
positive impact on physiological parameters.*® To the extent
that depressive disorders may be stress related, it is
plausible that benefits of yogic training could be mediated
through attenuated neurohormonal reactions of the stress
response.

While the data did not show a dose-response effect
between number of classes attended and improvement
in the SF-36 mental health score, it is possible that the
analysis was limited by ceiling effects. For example, only
6.7% of study participants reported a mental health score
of 90 or greater at baseline (including 1.6% who scored
100). However, at 3-month follow-up, 22.8% of participants
reported scores of 90 or greater (including 6.4% who scored
100). Qualitative analysis corroborated a range of emotional
and behavioral improvements, such as improved skills
at managing stress or anger,** which are not directly
addressed by the SF-36. The presence of ceiling effects on
mental health questionnaires further evidences the need
for more research on positive health and well-being,***®

Study participants reported a relatively low rate of
adverse outcomes from their training, and all of the
physical injuries involved the musculoskeletal system.
These injuries were of a milder nature than case reports
of adverse outcomes from yogic training,*”** but their inci-
dence serves as a reminder that physicians may wish to
advise patients who join physically oriented mind-body
training programs to proceed with their training slowly and
without excessive straining. The discomfort expressed by
two participants with the training atmosphere suggests
that some may experience psychological or cultural discor-
dances in mind-body training centers.>**

This study had several limitations related to its obser-
vational cohort design. We were interested in the self-
reported health effects of a complementary health care
practice as it is normally offered in community centers.
Given this naturalistic study setting, comparison to a valid
control group was not deemed practical. Thus it is imposs-
ible to know what portion of the measured improvements
are attributable to statistical regression to the mean—
a problem common to all studies that do not include a
nonintervention control group. Although 12% of study
participants were lost to follow-up, we do not believe that
inclusion of their outcomes would contradict the overall
findings of self-reported improvement, especially given the
ceiling effects we observed at 3 months. Finally, future
studies will need to follow participants over longer intervals
in order to determine whether benefits are transient or
enduring, and to quantify the degree of training intensity
necessary to sustain improvements.

In summary, new participants in a community-based
mind-body training program reported moderate improve-
ments in health-related quality of life, fewer depressive
symptoms, less trait anxiety, and greater self-efficacy after
3 months of practice. Further studies using randomized
designs are warranted to assess whether improvements
may be applicable to physician-referred populations.

This research was supported by a 132 training grant from the
Agency for Healthcare Research and Quality.
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